| INTRODUCTION
Informed consent is fundamental to the ethical practice of medicine.
As an embodiment of respect for a person's autonomy-a person's right to hold views, to make choices, and to act based on personal values and beliefs 1 -informed consent involves a discussion with the patient that includes several elements: description of the proposed plan; mention of alternatives, risks, and benefits discussion of uncertainties; assessment of comprehension; and solicitation of a preference/decision. [2] [3] [4] When patients are not yet autonomous agents because they lack decision-making capacity (ie, children), surrogate decision-makers, such as parents, provide informed consent (or more accurately, informed permission) on their behalf. 5 Evidence suggests that informed consent is often incompletely obtained, 2, 6, 7 which can result in adverse outcomes. 8, 9 For instance, adult patients and parents of pediatric patients have been shown to have poor recall and understanding of the procedures to which they have consented, the accompanying risks and benefits, as well as alternatives to those procedures. 7, [10] [11] [12] Inadequate consent for invasive procedures has contributed to medical errors, 9 and inadequate consent in cancer clinical trials has been linked with patient dissatisfaction and decisional regret. 8 Also, whether there is a link between patient or parent recall of information discussed during informed consent and subsequent satisfaction is disputed in the literature. 7, 10, 11 The immediate preoperative period poses challenges to a thorough informed consent process for pediatric anesthesia. Surgeons and anesthesiologists typically obtain consent from the patient's parent(s) separately for the different aspects of care they manage. While surgeons often obtain informed consent far in advance of the operation, anesthesiologists obtain informed consent on the day of surgery. Given their prior authorization of the operation, parents may approach the preanesthesia conversation uncertain about its purpose.
In addition, informed consent for anesthesia in the preoperative setting must be obtained in a matter of minutes and often on the first meeting with the patient or surrogate. Time pressure may cause anesthesiologists to curtail their discussions as well as constrain their ability to explore the patient's concerns about anesthesia, establish rapport, and tailor information to the particular patient.
Despite these unique features of the preoperative setting, there is little data on the quality of and outcomes associated with informed consent for pediatric anesthesia. The existing literature on consent in the pediatric anesthesia setting suggests that there is variability in how anesthetic risks are discussed 13 and that parents have relatively poor recall and understanding of anesthesia information. 10, 14 The purpose of this study was to comprehensively characterize informed consent discussions in the pediatric anesthesia preoperative setting and assess how these discussions were associated with parent recall and perceived understanding of anesthesia information. A secondary aim was to explore the association of informed consent discussions with parent satisfaction and visit experience. We hypothesized that the presence of informed consent elements would be associated with parental recall and understanding.
We further hypothesized that parental recall and understanding of the anesthesia consent discussion would be associated with parental satisfaction and a highly rated visit experience.
| MATERIALS AND METHODS
We conducted a cross-sectional observational study at a tertiary pediatric hospital in which we audio-recorded informed consent discussions between pediatric anesthesia providers and parents of children undergoing elective surgery. Importantly, the study hospital relies on a single consent form for surgery and anesthesia that parents sign after a discussion with the surgeon only, usually weeks in advance. This consent form specifies that the details of the anesthetic will be covered by an anesthesia provider on the day of surgery. Anesthesiologists subsequently document in their preanesthesia note on the day of the surgery that they have had an informed consent discussion with parents. The Institutional Review Board at Seattle Children's Research Institute approved this study, and all participants provided written informed consent. This manuscript follows the STROBE guidelines for cross-sectional studies.
| Participants
Pediatric anesthesia providers were invited to participate via email and at departmental meetings. To avoid influencing provider behavior, providers were told that the study's purpose was to learn about how anesthesia providers and parents communicate on the day of surgery.
Parents who were ≥18 years old, English-speaking, with a child aged 1 month to 6 years presenting for a range of elective surgeries (Table 1) , and assigned to a participating anesthesia provider during the study period of November 3, 2014, to April 20, 2015, were approached prior to surgical check-in. We chose routine operations that either included the option of regional anesthesia or involved a degree of risk (eg, postoperative nausea, sore throat, bleeding, and airway obstruction) that might justify a more stringent informed consent discussion. We limited child participants to ≤6 years old because children in this age range lack decision-making capacity and are not capable of providing assent; parents or legal guardians, therefore, were the sole recipients of information conveyed by providers in their preanesthesia conversations. The study was also
What is already known
• The extent of informed consent discussions in pediatric anesthesiology has not been well characterized.
What this article adds
• The majority of preanesthesia discussions studied included ≥5 (out of 7) informed consent elements, though only 18% of discussions included a solicitation of a decision regarding the anesthetic.
described to parents generally as a communication study to minimize any influence that knowledge of the study's specific purpose might have on their behavior or survey responses. Provider and parent participants gave written informed consent upon enrollment.
| Data collection
Preanesthesia discussions conducted in the preoperative holding area were audio-recorded and subsequently transcribed. In compliance with Washington State law, 15 a sign was posted outside the door indicating that recording was taking place. In attempt to minimize the Hawthorne Effect (the alteration of study subjects' behavior due to awareness of being observed), 16 the recorder was placed in a discreet location.
We collected participating anesthesia provider demographics 
| Statistical analysis
Participant demographics, encounter characteristics (ie, discussion duration, surgical type), and survey responses were analyzed using descriptive statistics. Discussion duration was dichotomized as greater than or less than the median (9 minutes 20 seconds). Surgical type was dichotomized as general/urological surgery or ENT surgery.
Our primary predictor was the presence of at least the following 3 consent elements in the recorded discussion: description of the anesthetic plan, mention of risks, and mention of benefits. We chose these 3 elements because they provide the information parents 
| Secondary analysis
Parent satisfaction was determined using the response to the postvisit survey question, "Overall, I was satisfied with the conversation I had with my child's anesthesia provider" (Appendix S1); parents were considered to be satisfied if they answered "strongly agree." [23] [24] [25] Parent visit experience was determined using a composite score for all 5 postvisit items (see Appendix S1, section V), where parents who answered "strongly agree" to all 5 questions were considered to have a highly rated visit experience.
We used Pearson's chi-square statistic (or Fisher's exact test when the cell size < 5) to assess the bivariate association between parent satisfaction and visit experience and (i) covariates as well as
(ii) our predictor variable (presence of the 3 minimum informed consent elements). We used multivariable logistic regression analysis to explore the association between our predictor and these secondary outcomes of parent satisfaction and visit experience after adjusting for covariates as described above and after accounting for clustering by provider. Lastly, we explored the bivariate and multivariable association of our primary outcomes (parent recall and understanding)
with parent satisfaction and visit experience.
| RESULTS
We analyzed 97 discussions involving 41 different providers ( Figure 1 ). The median number of recordings per provider was 2, with a range of 1-10 ( Table 1 ). The mean duration of the preanesthesia discussion was 9:24 AE 3:54 (minutes:seconds), with a range of 2:28-21:33. The median patient age was 2 years, 85% were male, and 70% had general or urological procedures. The majority of parent participants were female, Caucasian, and well educated.
The median number of informed consent elements per discussion was 5 (range: 2-7) (Figure 2) . A description of the plan was the only element mentioned in all discussions and solicitation of a decision was the least frequently observed (18%) element (Figure 3 Enrolled: Among the subset of discussions that included all 3 minimum informed consent elements, 97%, 84%, and 84% of parents recalled discussing the plan, discussing risks, and discussing benefits, respectively, and 96%, 88%, and 96% stated they understood the plan, risks, and benefits, respectively (Figure 4 ). In total, 75% of parents recalled all 3 elements and 84% of parents felt that they understood all 3 elements. In our secondary analyses, 85% of parents "strongly agreed" with being satisfied with preanesthesia discussion and 71% of parents had a highly rated visit experience (Appendix S1, Section V). In bivariate analysis, there was no significant difference in the proportion of parents who were highly satisfied based on whether or not (Table 2) .
F I G U R E 3 Frequency of informed consent elements
F I G U R E 4 Parental recall and understanding of 3 minimum informed consent elements. Rates of recall and understanding of each element were calculated from the total number of discussions that included all 3 elements, n = 68 
| DISCUSSION
This is the first study, to our knowledge, characterizing the frequency of informed consent elements in the pediatric anesthesiology preoperative setting. Our finding that ≥5 elements were discussed in the majority of encounters differs from results of prior studies. 2, 4, 20 One reason for this discrepancy may be that in recent years, there has been an increased focus on patient-centered care and shared decision-making in medicine 26, 27 that has resulted in improved informed consent processes. Alternatively, perhaps the high frequency of informed consent elements discussed preoperatively reflects a perception that the stakes are higher when embarking upon anesthesia and surgery, as compared to the decisions discussed in outpatient clinic settings. Indeed, Braddock et al found that the extent of informed consent conversations increased with decision complexity. 2 Also, preanesthesia conversations tend to be focused and fairly similar from patient to patient; perhaps, consent elements are less likely to be neglected when there is little variability across consent discussions.
It is interesting that while the majority of providers covered most informed consent elements, the final element, and arguably the defining element of a "consent" conversation-solicitation of a decision or agreement to proceed-only occurred 18% of the time. All such instances involved a decision about regional anesthesia, yet even in that subgroup only 27% of regional-specific conversations included this final element. This low decision solicitation rate may have been due to the fact that the study hospital does not employ a separate consent document for anesthesia but instead includes the anesthesia consent within the surgical consent form. Inclusive consent forms have recently been challenged 28, 29, 30 and our findings perhaps provide additional reason to abandon them. Principally, since inclusive consent forms are typically completed prior to the parents meeting the anesthesia provider, it may be that anesthesia providers perceive the consent discussion more of a formality and, in particular, the need to solicit a decision from the parent as unnecessary.
Similarly, it may be that anesthesia providers perceive the lack of parent objection or refusal at the end of the conversation as implicit agreement. Alternatively, the low decision solicitation rate may have been due parental agreement being communicated nonverbally and therefore not detectable with audio recording. Given these possibilities, the significance of our finding of a low decision solicitation rate is uncertain.
Our findings of high parent-reported recall and understanding of the 3 minimum informed consent elements also differ from results of previous studies. In the pediatric anesthesia setting, Tait et al found that parent recall of the anesthetic plan, risks, and benefits was 96%, 51%, and 52%, respectively. 10 After a surgical consultation regarding tonsillectomy, parents recalled one third of the risks and one half of the benefits of which they had been informed. 12 Our methods differed from these studies in 2 important ways. First, we employed a self-administered survey to measure recall and understanding, while these other investigations utilized interviews, a more sensitive method. Second, our recall rates were calculated from discussions that we knew included the 3 minimum informed consent elements, whereas the other studies did not have a record of what was said in the discussion. Thus, our method reduced the risk of measurement error, ie, the possibility that poor recall was actually due to items not being included in the consent discussion.
Although the presence of the 3 minimum informed consent elements was significantly associated with parent recall, it was not significantly associated with parents' perceived understanding. Based on our sample size and the observed proportions of parents with perceived understanding, however, we only had adequate power (80%) to detect a 27-percentage-point difference in perceived understanding by the presence of informed consent elements (not the observed 10 percentage point difference). Parents may also have a tendency to report an inflated level of understanding. In the study by Tait et al, in fact, parents' self-reported level of understanding of anesthesia information was much higher than the independent observer's assessment of their recall. 10 Our secondary analysis revealed that high satisfaction and a highly rated visit experience were associated with parent recall and understanding of the 3 minimum informed consent elements, consistent with previous studies demonstrating high patient and parent satisfaction with consent conversations. 7, 10 We did not find an association between parent satisfaction and/or visit experience and our objective coding of the presence of the 3 minimum elements, but as stated above, we were underpowered to detect a difference of this size. Our results are also limited by reliance on a single survey item to assess satisfaction.
Limitations of this study include the simplicity of our coding scheme -designed to detect the presence or absence of informed consent elements; we did not code for whether discussion of an element was sufficient. Therefore, the presence of each element in a discussion does not necessarily imply that the discussion represented valid informed consent.
In addition, we could not capture nonverbal communication with our audio recordings. This may have particularly affected the frequency with which we were able to detect solicitation of an agreement, as described above. Though we tried to minimize the Hawthorne effect by placing the recorder in a discreet location, this effect may still have been prominent given that we had to post a sign outside the door stating that recording was taking place. If so, provider explanations may have been more explicit and detailed than usual (resulting in more informed consent elements being mentioned) and parents may have been more attentive to the discussion (resulting in higher recall and understanding scores on the survey). We also recognize that because our study was conducted at an academic, tertiary-care children's hospital among English-speaking patients only, our findings may not be broadly applicable to other provider or patient populations.
Use of a self-administered survey to measure parent recall and understanding, rather than independent tests of memory or understanding, is prone to measurement error and recall bias. We attempted to eliminate the influence of the surgical outcome on parent response by ensuring that the parent completed the survey before the child was out of surgery and to minimize recall bias by having parents complete the survey soon after their preanesthesia discussion. Indeed, we found only 2 of 32 parents (6%) whose child presented for T+A reported discussing a type of anesthesia (regional) that is not offered in such cases, and therefore believe the magnitude of recall bias to be low. Lastly, our satisfaction and visit experience measures have not been validated in the pediatric preanesthesia setting nor are likely comprehensive at measuring these constructs.
| CONCLUSION
In conclusion, we found that pediatric anesthesiology informed consent discussions included a high number of informed consent elements, and discussions including the 3 minimum informed consent elements of a description of the plan, mention of benefits, and mention of risks were associated with high parent recall of these items. Providers infrequently solicited a verbal decision from parents. Given the limitations and generalizability of this study, future work should address the adequacy of informed consent and parental understanding and satisfaction among minority, non-Englishspeaking populations, examine the effects of employing a separate anesthesia consent form on informed consent discussions, and determine the impact of conducting the informed consent discussion further in advance of the surgery on parent decision-making.
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